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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived 
by the manner in which the invention was made. 

2. Claims 1-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over Proakis et al 
(US Patent No 5844951) in view of Thomas et al (US Patent No 6141393). 

Regarding claim 1, Proakis et al discloses a method for using frequency diversity to 
spatial demultiplex a plurality of interfering signals comprising: providing for transformation of 
an input signal that includes the plurality of interfering signals into a plurality of spectral 
components, the spectral components having complex amplitudes corresponding to unique 
complex amplitude-versus-frequency profiles for each of the interfering signals (col. 2, line 45- 
col. 3, line 66; col. 12, line 43- col. 13, line 46). 

However, Proakis et al does not specifically disclose the steps of providing for 
computation of a set of weights with respect to the complex amplitude-versus frequency profiles, 
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providing for application of said weights to said spectral components, and providing for 
combining the weighted spectral components to cancel co-channel interference. 

On the other hand, Thomas et al, from the same field of endeavor, discloses a method and 
device in a communication system including a receiver having a plurality of receiving antennas 
for receiving a plurality of information bursts transmitted by at least one transmitting user device 
where the information bursts contain a number of data symbols and a pilot symbol sequence. The 
method provides for computing a channel transfer function between the transmitting user device 
at each of the plurality of receiving antennas, by computing a simulated received pilot signal for 
each receiving antenna, and computing the channel transfer function by weighting predetermined 
basis functions by the channel modeling sequence (col. 4, line 40- col. 5, line 54; col. 7, line 3- 
col. 8, line 25; col. 9, line 38- col. 10, line 55). Furthermore, Thomas shows in figure 1 1, a 
method for computing the combining weights in the antenna combiner. The estimates of the 
external interference plus noise signals are averaged over a predetermined block of sub carriers 
and times to compute an estimate of the external interference plus noise spatial covariance matrix 
at each sub carrier and time. In addition, the channel transfer function estimates for each desired 
transmitter on each sub carrier can be used to find weights that cancel out known interference 
and possibly external interference (figs. 2-5; figs. 8-11; col. 17, line 60- col. 18, line 67). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to apply the technique of Thomas to the system of Proakis in order to reduce co- 
channel interference, improve coverage quality, and increase overall system capacity. 

Regarding claim 2, Proakis et al as modified discloses a method for using frequency 
diversity to spatial demultiplex a plurality of interfering signals, wherein the input signal 
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includes samples of at least one of a set of signals including a spread-spectrum signal, a 
multicarrier signal, code division multiple access signal, a discreet-time signal, and a continuous- 
time signal (col. 2, line 45- col. 3, line 66; col. 12, line 3- col. 13, line 46). 

Regarding claim 3, Proakis et al as modified discloses a method for using frequency 
diversity to spatial demultiplex a plurality of interfering signals, wherein step of transforming the 
discreet-time input signal into the plurality of spectral components includes decoding at least one 
multicarrier signal in the input signal, the multicarrier signal characterized by a plurality of 
carriers each having a different spreading code (col. 12, line 43- col. 13, line 46; col. 15, line 38- 
col. 16, line 58). 

Regarding claim 4, Proakis et al discloses a method for using frequency diversity to 
spatial demultiplex a plurality of interfering signals comprising: providing for transformation of 
a discreet-time input signal into a plurality of spectral components, the discreet-time input signal 
including the plurality of interfering signals, the spectral components having differences in either 
or both amplitude variations and phase variations (col. 2, line 45- col. 3, line 66; col. 12, line 43- 
col. 13, line 46). 

However, Proakis et al does not specifically disclose the steps of providing for separation 
of the interfering signals by processing either or both the amplitude variations and the phase 
variations of the plurality of spectral components. 

On the other hand, Thomas et al, from the same field of endeavor, discloses a method and 
device in a communication system including a receiver having a plurality of receiving antennas 
for receiving a plurality of information bursts transmitted by at least one transmitting user device 
where the information bursts contain a number of data symbols and a pilot symbol sequence. The 
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method provides for computing a channel transfer function between the transmitting user device 
at each of the plurality of receiving antennas, by computing a simulated received pilot signal for 
each receiving antenna, and computing the channel transfer function by weighting predetermined 
basis functions by the channel modeling sequence (col 4, line 40- col. 5, line 54; col. 7, line 3- 
col. 8, line 25; col. 9, line 38- col. 10, line 55). Furthermore, Thomas shows in figure 1 1, a 
method for computing the combining weights in the antenna combiner. The estimates of the 
external interference plus noise signals are averaged over a predetermined block of sub carriers 
and times to compute an estimate of the external interference plus noise spatial covariance matrix 
at each sub carrier and time. In addition, the channel transfer function estimates for each desired 
transmitter on each sub carrier can be used to find weights that cancel out known interference 
and possibly external interference (figs. 2-5; figs. 8-11; col. 17, line 60- col. 18, line 67). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to apply the technique of Thomas to the system of Proakis in order to reduce co- 
channel interference, improve coverage quality, and increase overall system capacity. 

Regarding claim 5, Proakis et al as modified discloses a method for using frequency 
diversity to spatial demultiplex a plurality of interfering signals, wherein the step of providing 
for separation of the interfering signals includes a constellation processing method (col. 2, line 
45- col. 3, line 66; col. 12, line 43- col. 13, line 46). 

Regarding claim 6, Proakis et al as modified discloses a method for using frequency 
diversity to spatial demultiplex a plurality of interfering signals, wherein the step of providing, 
for transformation of a discreet-time input signal includes deriving at least one discreet-time 
input signal from a plurality of received signals, the received signals being transmitted signals 
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that have propagated in a free-space or guided-wave environment after being transmitted by a 
plurality of transmitters (col. 2, line 45- col. 3, line 66; col. 12, line 43- col. 13, line 46). 

Regarding claim 7, Proakis et al discloses a method of using complex amplitude versus 
diversity parameter values to perform spatial demultiplexing of interfering signals comprising: 
providing for transformation of a receive signal into a plurality of diversity components, the 
receive signal including a plurality of the interfering signals (col. 2, line 45- col. 3, line 66; col. 
15, line 20- col. 16, line 61). 

However, Proakis et al does not specifically disclose the features of the diversity 
components having differences in either or both amplitude distributions and phase distributions, 
and providing for separation of the interfering signals by processing either or both the amplitude 
variations and the phase variations of the plurality of diversity components. 

On the other hand, Thomas et al, from the same field of endeavor, discloses a method and 
device in a communication system including a receiver having a plurality of receiving antennas 
for receiving a plurality of information bursts transmitted by at least one transmitting user device 
where the information bursts contain a number of data symbols and a pilot symbol sequence. The 
method provides for computing a channel transfer function between the transmitting user device 
at each of the plurality of receiving antennas, by computing a simulated received pilot signal for 
each receiving antenna, and computing the channel transfer function by weighting predetermined 
basis functions by the channel modeling sequence (col. 4, line 40- col. 5, line 54; col. 7, line 3- 
col. 8, line 25; col. 9, line 38- col. 10, line 55). Furthermore, Thomas shows in figure 1 1, a 
method for computing the combining weights in the antenna combiner. The estimates of the 
external interference plus noise signals are averaged over a predetermined block of sub carriers 
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and times to compute an estimate of the external interference plus noise spatial covariance matrix 
at each sub carrier and time. In addition, the channel transfer function estimates for each desired 
transmitter on each sub carrier can be used to find weights that cancel out known interference 
and possibly external interference (figs. 2-5; figs. 8-11; col. 17, line 60- col. 18, line 67). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to apply the technique of Thomas to the system of Proakis in order to reduce co- 
channel interference, improve coverage quality, and increase overall system capacity. 

Regarding claim 8, Proakis et al as modified discloses a method of using complex 
amplitude versus diversity parameter values to perform spatial demultiplexing of interfering 
signals, wherein the step of providing for transformation includes polarization processing and the 
diversity components include polarization-diversity components (col. 2, line 45- col. 3, line 66; 
col. 12, line 43- col. 13, line 46). 

Regarding claim 9, Proakis et al as modified discloses a method of using complex 
amplitude versus diversity parameter values to perform spatial demultiplexing of interfering 
signal, further comprising providing for adjusting at least one spatial gain distribution of at least 
one of the received signals (col. 2, line 45- col. 3, line 66). 

Regarding claim 10, Proakis et al as modified discloses a method of using complex 
amplitude versus diversity parameter values to perform spatial demultiplexing of interfering 
signals, wherein the step of adjusting spatial gain distributions includes adjusting spatial gain 
distribution characteristics of at least one of a plurality of transmitted signals (col. 2, line 45- col. 
3, line 66;col. 15, line 20- col. 16, line 61). 
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Regarding claims 11-12, Proakis et al discloses an apparatus capable of spatially 
separating a plurality of interfering information-bearing received signals, each of the received 
signals having a different amplitude- versus- frequency profile, the apparatus including: at least 
one diversity receiver adapted to separate the received signals into a plurality of frequency 
components, and at least one spatial interferometry demultiplexer adapted to process the 
frequency components to separate at least one information signal from at least one interfering 
signal.(col. 2, line 45- col. 3, line 66;col. 15, line 20- col. 16, line 61). 

However, Proakis et al does not specifically disclose the features of a combining unit 
adapted to provide weighting and combining of the plurality of received signals using the 
generated plurality of weights to enhance signal to interference of at least one of the received 
signal by canceling interfering signals 

On the other hand, Thomas et al, from the same field of endeavor, discloses a method and 
device in a communication system including a receiver having a plurality of receiving antennas 
for receiving a plurality of information bursts transmitted by at least one transmitting user device 
where the information bursts contain a number of data symbols and a pilot symbol sequence. The 
method provides for computing a channel transfer function between the transmitting user device 
at each of the plurality of receiving antennas, by computing a simulated received pilot signal for 
each receiving antenna, and computing the channel transfer function by weighting predetermined 
basis functions by the channel modeling sequence (col. 4, line 40- col. 5, line 54; col. 7, line 3- 
col. 8, line 25; col. 9, line 38- col. 10, line 55). Furthermore, Thomas shows in figure 1 1, a 
method for computing the combining weights in the antenna combiner. The estimates of the 
external interference plus noise signals are averaged over a predetermined block of sub carriers 
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and times to compute an estimate of the external interference plus noise spatial covariance matrix 
at each sub carrier and time. In addition, the channel transfer function estimates for each desired 
transmitter on each sub carrier can be used to find weights that cancel out known interference 
and possibly external interference (figs. 2-5; figs. 8-11; col. 17, line 60- col. 18, line 67). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to apply the technique of Thomas to the system of Proakis in order to reduce co- 
channel interference, improve coverage quality, and increase overall system capacity. 

Regarding claim 13, Proakis et al discloses a method of producing diversity-encoded 
spread-spectrum signals comprising: providing for generation of at least one wideband 
electromagnetic signal, providing for impressing an information signal onto the at least one 
wideband signal to produce at least one spread-spectrum signal (col. 2, line 45- col. 3, line 
66;col. 12, line 43- col. 13, line 46). 

However, Proakis et al does not specifically disclose the steps of providing for 
duplicating the spread-spectrum signal to generate a plurality of spread-spectrum signals, and 
providing for diversity-encoding of al least one of the spread- spectrum signals. 

On the other hand, Thomas et al, from the same field of endeavor, discloses a method and 
device in a communication system including a receiver having a plurality of receiving antennas 
for receiving a plurality of information bursts transmitted by at least one transmitting user device 
where the information bursts contain a number of data symbols and a pilot symbol sequence. The 
method provides for computing a channel transfer function between the transmitting user device 
at each of the plurality of receiving antennas, by computing a simulated received pilot signal for 
each receiving antenna, and computing the channel transfer function by weighting predetermined 
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basis functions by the channel modeling sequence (col. 4, line 40- col. 5, line 54; col. 7, line 3- 
col. 8, line 25; col. 9, line 38- col. 10, line 55). Furthermore, Thomas shows in figure 11, a 
method for computing the combining weights in the antenna combiner. The estimates of the 
external interference plus noise signals are averaged over a predetermined block of sub carriers 
and times to compute an estimate of the external interference plus noise spatial covariance matrix 
at each sub carrier and time. In addition, the channel transfer function estimates for each desired 
transmitter on each sub carrier can be used to find weights that cancel out known interference 
and possibly external interference (figs. 2-5; figs. 8-1 1; col. 17, line 60- col. 18, line 67). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to apply the technique of Thomas to the system of Proakis in order to reduce co- 
channel interference, improve coverage quality, and increase overall system capacity. 

Regarding claim 14, Proakis et al as modified discloses a method of producing diversity- 
encoded spread-spectrum signals, wherein the step of providing for diversity encoding includes 
at least one item of a set of providing a time offset, polarizing, applying a predetermined 
directionality, transmitting from a plurality of spatially separated transmitters, modulating with a 
predetermined carrier frequency, combining with a carrier having a predetermined mode, and 
transmitting the spread-spectrum signals in at least one predetermined subspace channel (col. 2, 
line 45- col. 3, line 66; col. 12, line 43- col. 13, line 46). 

Regarding claim 15, Proakis et al discloses a method of producing diversity-encoded 
spread-spectrum signals comprising: providing for generating at least one information-bearing 
wideband radio signal, providing for generating at least one decoding signal (col. 2, line 45- col. 
3, line 66;col. 12, line 43- col. 13, line 46). 
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However, Proakis et al does not specifically disclose the steps of providing for diversity- 
encoding of at least one of the information-bearing wideband signal and the decoding signal. 

On the other hand, Thomas et al, from the same field of endeavor, discloses a method and 
device in a communication system including a receiver having a plurality of receiving antennas 
for receiving a plurality of information bursts transmitted by at least one transmitting user device 
where the information bursts contain a number of data symbols and a pilot symbol sequence. The 
method provides for computing a channel transfer function between the transmitting user device 
at each of the plurality of receiving antennas, by computing a simulated received pilot signal for 
each receiving antenna, and computing the channel transfer function by weighting predetermined 
basis functions by the channel modeling sequence (col. 4, line 40- col. 5, line 54; col. 7, line 3- 
col. 8, line 25; col. 9, line 38- col. 10, line 55). Furthermore, Thomas shows in figure 1 1, a 
method for computing the combining weights in the antenna combiner. The estimates of the 
external interference plus noise signals are averaged over a predetermined block of sub carriers 
and times to compute an estimate of the external interference plus noise spatial covariance matrix 
at each sub carrier and time. In addition, the channel transfer function estimates for each desired 
transmitter on each sub carrier can be used to find weights that cancel out known interference 
and possibly external interference (figs. 2-5; figs. 8-11; col. 17, line 60- col. 18, line 67). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to apply the technique of Thomas to the system of Proakis in order to reduce co- 
channel interference, improve coverage quality, and increase overall system capacity. 

Regarding claim 16, Proakis et al as modified discloses a method of producing diversity- 
encoded spread-spectrum signals, wherein the step of providing for diversity encoding includes 
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at least one item of a set of providing a time offset, polarizing, applying a predetermined 
directionality, transmitting from a plurality of spatially separated transmitters, modulating with a 
predetermined carrier frequency, combining with a carrier having a predetermined mode, and 
transmitting the signals in at least one predetermined subspace channel (col. 2, line 45- col. 3, 
line 66;col. 12, line 43- col. 13, line 46). 

Regarding claim 17, Proakis et al discloses a spread-spectrum transmitter capable of 
transmitting diversity-coded spread-spectrum radio signals the transmitter comprising: a 
wideband-signal generator adapted to generate at least one wideband signal, an information 
signal generator adapted to generate at least one information signal, a modulator coupled to the 
wideband signal generator and the information signal generator, the modulator adapted to 
combine at least one information signal with at least one wideband signal for generating at least 
one spread-spectrum signal (col. 2, line 45- col. 3, line 66;col. 12, line 43- col. 13, line 46;col. 
15, line 20- col. 16, line 61). 

However, Proakis et al does not specifically disclose the features of a diversity processor 
adapted to duplicate the at least one spread-spectrum signal to provide a plurality of duplicate 
spread-spectrum signals and adjust at least one diversity parameter of at least one of the 
duplicate spread-spectrum signals to enable separation of the adjusted signal from the at least one 
unadjusted signal. 

On the other hand, Thomas et al, from the same field of endeavor, discloses a method and 
device in a communication system including a receiver having a plurality of receiving antennas 
for receiving a plurality of information bursts transmitted by at least one transmitting user device 
where the information bursts contain a number of data symbols and a pilot symbol sequence. The 
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method provides for computing a channel transfer function between the transmitting user device 
at each of the plurality of receiving antennas, by computing a simulated received pilot signal for 
each receiving antenna, and computing the channel transfer function by weighting predetermined 
basis functions by the channel modeling sequence (col. 4, line 40- col. 5, line 54; col. 7, line 3- 
col. 8, line 25; col. 9, line 38- col. 10, line 55). Furthermore, Thomas shows in figure 1 1, a 
method for computing the combining weights in the antenna combiner. The estimates of the 
external interference plus noise signals are averaged over a predetermined block of sub carriers 
and times to compute an estimate of the external interference plus noise spatial covariance matrix 
at each sub carrier and time. In addition, the channel transfer function estimates for each desired 
transmitter on each sub carrier can be used to find weights that cancel out known interference 
and possibly external interference (figs. 2-5; figs. 8-11; col. 17, line 60- col. 18, line 67). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to apply the technique of Thomas to the system of Proakis in order to reduce co- 
channel interference, improve coverage quality, and increase overall system capacity. 

Regarding claim 18, Proakis et al discloses a spread-spectrum transmitter capable of 
transmitting spread-spectrum coded, diversity-coded signals, the transmitter comprising: a 
wideband-signal generator adapted to generate at least one wideband radio signal, an information 
signal generator adapted to generate at least one information signal, a modulator coupled to the 
wideband signal generator and the information signal generator, the modulator adapted to 
combine at least one information signal with at least one wideband signal for generating at least 
one spread-spectrum signal (col. 2, line 45- col. 3, line 66;col. 15, line 20- col. 16, line 61). 
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However, Proakis et al does not specifically disclose the features of a diversity processor 
adapted to adjust at least one diversity parameter of at least one of the spread-spectrum signal 
and the wideband signal to enable separation of the adjusted signal from the at least one 
unadjusted signals. 

On the other hand, Thomas et al, from the same field of endeavor, discloses a method and 
device in a communication system including a receiver having a plurality of receiving antennas 
for receiving a plurality of information bursts transmitted by at least one transmitting user device 
where the information bursts contain a number of data symbols and a pilot symbol sequence. The 
method provides for computing a channel transfer function between the transmitting user device 
at each of the plurality of receiving antennas, by computing a simulated received pilot signal for 
each receiving antenna, and computing the channel transfer function by weighting predetermined 
basis functions by the channel modeling sequence (col. 4, line 40- col. 5, line 54; col. 7, line 3- 
col. 8, line 25; col. 9, line 38- col. 10, line 55). Furthermore, Thomas shows in figure 11, a 
method for computing the combining weights in the antenna combiner. The estimates of the 
external interference plus noise signals are averaged over a predetermined block of sub carriers 
and times to compute an estimate of the external interference plus noise spatial covariance matrix 
at each sub carrier and time. In addition, the channel transfer function estimates for each desired 
transmitter on each sub carrier can be used to find weights that cancel out known interference 
and possibly external interference (figs. 2-5; figs. 8-11; col. 17, line 60- col. 18, line 67). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to apply the technique of Thomas to the system of Proakis in order to reduce co- 
channel interference, improve coverage quality, and increase overall system capacity. 
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Regarding claim 19, Proakis et al discloses a spread-spectrum receiver capable of 
extracting an information signal from a plurality of diversity coded spread-spectrum radio 
signals, the receiver comprising: a receiving system adapted to receive the diversity-coded 
spread-spectrum signals, a diversity processor coupled to the receiving system, the diversity 
processor adapted to diversity decode at least one of the received signals to provide a plurality of 
signals that are highly correlated (col. 2, line 45- col. 3, line 66;col. 12, line 43- col. 13, line 46). 

However, Proakis et al does not specifically disclose the features of a signal combiner 
coupled to the diversity processor, the signal combiner adapted to correlate or otherwise combine 
the plurality of highly correlated signals to generate a correlation signal indicative of the 
information signal. 

On the other hand, Thomas et al, from the same field of endeavor, discloses a method and 
device in a communication system including a receiver having a plurality of receiving antennas 
for receiving a plurality of information bursts transmitted by at least one transmitting user device 
where the information bursts contain a number of data symbols and a pilot symbol sequence. The 
method provides for computing a channel transfer function between the transmitting user device 
at each of the plurality of receiving antennas, by computing a simulated received pilot signal for 
each receiving antenna, and computing the channel transfer function by weighting predetermined 
basis functions by the channel modeling sequence (col. 4, line 40- col. 5, line 54; col. 7, line 3- 
col. 8, line 25; col. 9, line 38- col. 10, line 55). Furthermore, Thomas shows in figure 1 1, a 
method for computing the combining weights in the antenna combiner. The estimates of the 
external interference plus noise signals are averaged over a predetermined block of sub carriers 
and times to compute an estimate of the external interference plus noise spatial covariance matrix 
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at each sub carrier and time. In addition, the channel transfer function estimates for each desired 
transmitter on each sub carrier can be used to find weights that cancel out known interference 
and possibly external interference (figs. 2-5; figs. 8-11; col. 17, line 60- col. 18, line 67). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to apply the technique of Thomas to the system of Proakis in order to reduce co- 
channel interference, improve coverage quality, and increase overall system capacity. 

Regarding claim 20, Proakis et al discloses a spread-spectrum receiver capable of 
extracting an information signal from at least one diversity coded spread-spectrum radio signal, 
the receiver comprising, a receiving system adapted to receive, the at least one diversity-coded 
signal and receive at least one dispreading signal, the received dispreading signal being separable 
from the at least one spectrum-coded signal, a diversity processor coupled to the receiving 
system (col. 2, line 45- col. 3, line 66; col. 15, line 20- col. 16, line 61). 

However, Proakis et al does not specifically disclose the features of a diversity processor 
adapted to diversity decode at least one of the received signals to generate a plurality of signals 
that are highly correlated, and a signal combiner coupled to the diversity processor, the signal 
combiner adapted to correlate or otherwise combining the plurality of highly correlated signals to 
generate a correlation signal indicative of the information signal. 

On the other hand, Thomas et al, from the same field of endeavor, discloses a method and 
device in a communication system including a receiver having a plurality of receiving antennas 
for receiving a plurality of information bursts transmitted by at least one transmitting user device 
where the information bursts contain a number of data symbols and a pilot symbol sequence. The 
method provides for computing a channel transfer function between the transmitting user device 



Application/Control Number: 10/034,386 Page 17 

Art Unit: 2682 

at each of the plurality of receiving antennas, by computing a simulated received pilot signal for 
each receiving antenna, and computing the channel transfer function by weighting predetermined 
basis functions by the channel modeling sequence (col. 4, line 40- col. 5, line 54; col. 7, line 3- 
col. 8, line 25; col. 9, line 38- col. 10, line 55). Furthermore, Thomas shows in figure 11, a 
method for computing the combining weights in the antenna combiner. The estimates of the 
external interference plus noise signals are averaged over a predetermined block of sub carriers 
and times to compute an estimate of the external interference plus noise spatial covariance matrix 
at each sub carrier and time. In addition, the channel transfer function estimates for each desired 
transmitter on each sub carrier can be used to find weights that cancel out known interference 
and possibly external interference (figs. 2-5; figs. 8-11; col. 17, line 60- col. 18, line 67). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to apply the technique of Thomas to the system of Proakis in order to reduce co- 
channel interference, improve coverage quality, and increase overall system capacity. 

Regarding claim 21, Proakis et al discloses a receiver capable of receiving and separating 
a plurality of information signals, the receiver including: a sampler adapted to sample received 
information signals to produce at least one algebraically unique combination of information 
signals (col. 2, line 45- col. 3, line 66;col. 12, line 43- col. 13, line 46). 

However, Proakis et al does not specifically disclose the features of a nonlinear processor 
adapted to apply a nonlinear process to at least one signal of the algebraically unique 
combination of information signals to increase the number of combinations, and a multi-user 
detector adapted to provide information about at least one of the information signals in order to 
calculate at least one information-signal value. 
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On the other hand, Thomas et al, from the same field of endeavor, discloses a method and 
device in a communication system including a receiver having a plurality of receiving antennas 
for receiving a plurality of information bursts transmitted by at least one transmitting user device 
where the information bursts contain a number of data symbols and a pilot symbol sequence. The 
method provides for computing a channel transfer function between the transmitting user device 
at each of the plurality of receiving antennas, by computing a simulated received pilot signal for 
each receiving antenna, and computing the channel transfer function by weighting predetermined 
basis functions by the channel modeling sequence (col. 4, line 40- col. 5, line 54; col. 7, line 3- 
col 8, line 25; col. 9, line 38- col. 10, line 55). Furthermore, Thomas shows in figure 11, a 
method for computing the combining weights in the antenna combiner. The estimates of the 
external interference plus noise signals are averaged over a predetermined block of sub carriers 
and times to compute an estimate of the external interference plus noise spatial covariance matrix 
at each sub carrier and time. In addition, the channel transfer function estimates for each desired 
transmitter on each sub carrier can be used to find weights that cancel out known interference 
and possibly external interference (figs. 2-5; figs. 8-11; col. 17, line 60- col. 18, line 67). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to apply the technique of Thomas to the system of Proakis in order to reduce co- 
channel interference, improve coverage quality, and increase overall system capacity. 

Conclusion 

3. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 
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Youssefmir et al US Patent No 6141567 discloses an apparatus and method for 
adaptively producing transmitted signals and producing received signals in a communication 
system which includes smart antenna array of antennas elements. 

Thomas et al US Patent No 6141393 discloses a method and device in a communication 
system including a receiver having a plurality of receivers antennas for receiving a plurality of 
information bursts transmitted by at least one transmitting user device where the information 
bursts contain a number of data symbols. 

Yun et al US Patent No 5886988 discloses a channel assignment and call admission 
control for spatial division multiple access communication systems. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Marceau Milord whose telephone number is 703-306-3023. The 
examiner can normally be reached on Monday-Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vivian C. Chin can be reached on 703-308-6739. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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